[Abstract] This qPCR-based assay provides an overview of the expression levels of all mitochondrial transcripts (mRNAs and rRNAs) as well as splicing efficiency in Arabidopsis. It was developed before RNAseq techniques were widely used (de Longevialle et al., 2007) , but is nevertheless still useful as it is cheaper to run and the analysis is much easier and faster to perform if the aim is only to look at mitochondrial transcripts. For intron-containing mRNAs, the use of primer sets specifically amplifying spliced or unspliced forms allows the evaluation of the splicing efficiency.
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B. DNase treatment
Genomic DNA needs to be removed prior to the reverse transcription step. This is achieved using the Ambion Turbo DNA-free kit. 6. Measure concentration with NanoDrop and check RNA quality by running about 100 ng on a 2% agarose-TBE gel. This is a regular DNA gel, just use clean buffer and wash the tray, comb and tank with 0.1% SDS to get rid of RNases. Figure 1A shows intact and degraded leaf RNA samples.
7. The absence of contaminating DNA is confirmed by PCR on diluted RNA (1/100) using primers specific for plastid and mitochondrial transcripts.
For example, the pairs Chloro44F and Chloro44R (amplifying rpoB) as well as Mito41F and Mito41R (amplifying cox2) are suitable for this test.
Chloro44F
GCTCCGGAGATAGTTCCCTT rpoB . The cDNAs can be tested by a first round of qPCR using one pair of nuclear primers and one pair of mitochondrial primers from the assay (see Table 1 ). This will allow you to adjust the cDNA concentrations (by comparing the crossing points (Cp) for all samples) before setting up 3 or 6 x 384-well plates (Figure 2) . Master mix (comprising DNA polymerase, buffer and DNA double-strand specific SYBR Green I dye) and 2 µl of 2.5 µM primer mix (1.25 µM each). The details of the serial dilutions and reactions mixes are given in Table 3 . The plate setup shown in Table 2 allows the analysis of 6 samples (3x 384-well plates for each assay), one sample being used as a control for quantitation ( 5. Primer pairs for the mitochondrial transcriptome assay are described in Table 1 , as well as the primers for reference genes that will be used for normalisation of the results. It is very difficult to find reference genes whose expression will not vary between samples; it is a matter of trying several, picking the most suitable ones within an experiment and combining them. Alternatively, normalisation can be made to the median of mitochondrial transcripts.
6. The primers used for the splicing assay (i.e. for quantifying the splicing of mitochondrial mRNAs) were designed to amplify 100-200 bp regions spanning intron-exon junctions (unspliced forms) or spanning splice junctions (spliced forms) of each gene (Table 1 ).
E. Quantitative RT-PCR-time course for pipetting 1. Prepare the primer plates
The primers (2 µl at 1.25 µM each) are dispensed into the wells with an automatic dispenser 'Multipette plus', one primer pair per horizontal line (see Table 2 ). All plate set up stages must be done on ice, or in the cold room in case of multiple plate set up, to limit evaporation of the reagents.
This step can be done in advance and the plates (sealed with Adhesive PCR film seals from Thermo Scientific) can be kept at -20 °C. 
Data analysis
The data are analysed using the inbuilt LightCycler 480 software version 1. sample. The efficiency of the PCR reaction is checked (optimal efficiency is 2, but is acceptable between 1.6 and 2.4). For the error to be minimal, standard errors should be less than 10 %, but for some primer pairs it is difficult to achieve.
The figures are then copied into a spreadsheet and calculations are done as follows: Figure 3) . 4 . Calculate an average and a standard deviation (SD) between biological repeats. If the interval between the average log2 ratio + SD and average log2 ratio-SD does not contain zero, then the change is considered significant. 5. For the splicing assay, the results are best presented as the log2 ratio of (spliced mRNA in the mutant to spliced mRNA in the WT) to (unspliced mRNA in the mutant to the unspliced mRNA in the WT) ( Figure 3A) . Nevertheless, to be sure what you see is the effect of a true splicing defect, you must check that the accumulation of spliced mRNA is down in the mutant and that of the unspliced mRNA is up in the mutant. These assays are generally very reproducible and reliable due to the abundance of mitochondrial transcripts in plant tissues. Of course, in some mutants, some transcripts are expressed at significantly different levels compared to WT but this is what the essay is designed to detect.
